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$£8¥fl«3S6lfi^-C*S 7 r 4 2 0 l 

mi^tx^h. 
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1 5 tf? 7$ 5- 1 3 fc J: himm 1 4 tcftffcfrigttW 

tmmxbh. 

[002 5] 2 0im^i\is^mi:m&timim 

•ttt:itx?>m.i*tLX<r>*#7u<r7 (ff^<0«ffltc^ 
53Sg*«0 T*£. d<O**yDy^2 0li. 

xur4ry-9-ioofc:«iorri»irrapa52 0at. ft 

55-30 tzKHth ®mu& 2 0 b t , 

a*ts±^A-i i 5*=*tr»rr!.jj5nHpas2 0ci: 

[0026] **ra^^2 0<0**OfflSfc 
fcL ^^**7'o-y^20^^5*ficl 0<7)$y-# 
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[0041] *f!8WCIi. S*S«U>X7 ObLX 
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[0042] WaPoT. «3lW)75Xf^ y?CJ:9 

wxs. 9 ummmfiWshX'bz < . * 

[0043] ifc, »J6«l/^07?7QiS:^ 

[0044] ^ «06OJi. WlStai^'XT'o-y? 
7 0«B3««iii7 0 a*^{t^TV^A«ffillO¥ffl 
40 &7 0bfc*rU m3*t3t-»^PS?60e, 60g 
fc-«<0flL'yX70e. 7 0gfc#fflJ«-6<fc5fc:. 
$ ^W±ffiO-it<0^Pa6 0 f . 6 0 h t-it^fll^ 

yx70f. 7 0ht#fflttzx5{z. mmimtzx 
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50 ^70<7«l8l^an. 10X10-5/tj tCi^ 



(5 

7 

06 0 >XXo v?7 0 fciJ ttSiSiiPS 

60e, 60f , 60g. 6 0hi:Ol^yX70e. 7 

og. 70 f. i o\it<^wm<ryg.ttM*m>x$- 
h. 

[0046] SiSftWyXXo y?70 fcli. -eosng 

S*tf>ffl7 1 b . <I?)££{iSte«7 1 OifiBfcEg 
Six. *frXu ^20 W$*H5£t*i§£(c«*ai# 

muni. mt*^£mv&mn*#mm7 

[0 0 4 7] tfc. *ttXo-y:72 0tf)«4»3li&£tt. 

sua i^xxo ? ? 7 0 zmzt&tntxrmz&tt 
£ t, ^xmmmsamt=.ximi-i> v yxtmmm 20 

2 2 1 . ftttfc pm? fcgtf TSfl 1 «*M?fi7 2 f: 

X«^ffl2 3fc. 3te»lt«fi?^rSJ:o(CgtXT»2« 
*(WK«flS7 3 B $r t ^T«ft»^fcT#l^ 
&m2«VyX««ffi2 4 i: iflmZtlZ^Z. 
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mmcmxmmimtLK. 'msA>msB» 30 
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[0069] ;^ytftfm9 oii. raifiilt-b> 
-*#*|S9 15:. &MgfcllSS9 2S:3rtS. tyf 
&SB9 1 *C«X"JT-fe>-9-l 0 OCOXrt-Jf^X 1 0 

i#&*s*u ift-t x otyvmsffitso txur 
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OfcH«k:. B»g«U>'X^n-/^7 0^giSUT&fc 
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S9 1 a3&«»«§*lTlr^. Wtftyr-feVIM 0036* 
S^$tlfc-bi^-«Sl}$at»9 Oli. «I«0^iiS9 2 fc-b 

>-tf^^sws oco^ecais 1 1 #5>^3?&l 

x «J r-b^ir 1 0 Oco#«l£*>££fTd i i: #TZ h. 

[oo7ii=5ffc. m&trttmi. mmr f m. s 
w^x^ffiKm^t±yimmtt8o<7>m®z 
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j^t*y^3ff8 0 i: -b>"9-fia$at« 9 0 1 
[0072] 10 0lii^>^fi^«9 0t:«^fil 

»3iisxyr-ty^-b>^- (fg^co&Bfcrvo-fe:/^ 
:wt'JTt>t*>lM0 0(:H § 
K&ffr^t 2i5oca§*xy r«WA$ a.tv^. 

[0073] iOXUT-t^lM 0 0»1 -b7S7^- 
v s; 1 0 2 2 <jOng*«^Si3l7 10 3^ 
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£*>rt~J!fyX 101 S -/ ^/<»/ir-i/*l 0 3£ 

[00741^*5, x»JT-fe>lM00^»^LTV^ 
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[0075] X'JT-fe^l 0 0<7>2<*3cSfcl 
iaS*^103«. gjfcx 9T 10 3e, 103f. 1 
0 3 g . 1 0 3 h miXHIf&Zil. -n&gfcz. 9 T 
103e. l03g<V&8it1b<?>-'*t<O&%X9Tl0 
3f. 10 3h<0^etJ15:^fc:tt^LTV^. -eL 
X. Hte^WyXT'Dy^? o<o-it«eipyX7 0 
e. 70ftiJ:t^ffi<O-»<?5ia^>X7 0g, 7 0h£ 10 

[0076] x'JT-feytM0 0co£§3fcxyT 
103e, 103 g, 103f, 103htt. @6fc* 
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gtfHr^m 0 5,1 0 6Tflt)££*U ^-=f*|ii]«7Hr 

[00 77] 1 10«T^>X^-T. -b>lM^8# 
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(54) FOCUS DETECTOR AND OPTICAL EQUIPMENT PROVIDED WITH IT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the occurrence of 
excessive stress at a sticking part by expansion and shrinkage 
differences due to temperature or the like between a device 
main body and a sensor member in a focus detector. 
SOLUTION: In the focus detector constituted by fixing the 
sensor member 100 to detect the focused state of an optical 
system to the device main body 20, plural intermediate 
members 80 and 90 which are arrayed in an optical axis 
direction and are fixed to each other by sticking or the like, and 
also at least either of which holds the sensor member and at 
least the other of which is fixed to the device main body by the 
sticking or the like are interposed between the device main 
body and the sensor member. When the coefficient of linear 
expansion of the device main body is set as aB, and that of the 
sensor member is set as aPK, and those of plural intermediate members are orderly set as aH1, a 
H2, ... aHn from the intermediate member on the side of the device main body, they satisfy the 
inequality of aB>aH1>aH2>...>aHn>aPK. . 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the focal detection equipment constituted to the body of equipment by fixing the sensor member 
which detects punctate [ of optical system ] Between said bodies of equipment and said sensor members, 
adhesion etc. is mutually fixed together with the direction of an optical axis. And at least one holds a sensor 
member and two or more pars intermedia material by which at least one is fixed to the body of equipment by 
adhesion etc. is made to intervene. When coefficient of linear expansion of alphaPK and two or more of said 
pars intermedia material is set to alphaHl, alphaH2, -alphaHn for the coefficient of linear expansion of alphaB 
and a sensor member at order from the pars intermedia material by the side of said body of equipment, the 
coefficient of linear expansion of the body of equipment alphaB >alphaHl >=alphaH2 >= - Focal detection 
equipment characterized by constituting so that it may be set to >=alpha Hn>alpha PK. 
[Claim 2] It is focal detection equipment according to claim 1 characterized by being the member prepared in 
order that at least one pars intermedia material might enable justification to said body of equipment of this 
sensor member before immobilization of said sensor member to said body of equipment among said two or 
more pars intermedia material. 

[Claim 3] It is focal detection equipment according to claim 1 or 2 characterized by being fixed to said body of 
equipment by adhesion etc. as at least one pars intermedia material holds down said body of equipment from an 
abbreviation optical-axis rectangular cross among said two or more pars intermedia material. 
[Claim 4] The optical instrument characterized by equipping either of claims 1-3 with the focal detection 
equipment of a publication. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the focal detection equipment used for optical instruments, 

such as a camera. 

[0002] 

[Description of the Prior Art] In recent years, the automatic-focusing detection equipment by the TTL automatic 
focus of the phase contrast detection method which used the line sensor is carried in many single-lens reflex 
cameras. 

[0003] In such automatic-focusing detection equipment, in early stages of an appearance, the number of the 
point [ detecting / focal ] established in the center of a photography screen one point increases in the vertical 
direction further by five points by three points horizontally, and high degree of accuracy is increasingly required 
of the detection precision with improvement in a function. 

[0004] Such focal detection equipment as proposed in JP,6-324261,A or JP,7-199024,A The image pick-up lens 
which is located near the schedule focal plane of a taking lens, and constitutes the optical system for focal 
detection, It has the sensor circuit board with the sensor which detects the image by which re-image formation 
is carried out in each lens section prepared behind the image formation lens block which has the image 
formation lens section of the pair which divides the pupil of a taking lens into two fields behind this image pick- 
up lens, and this image formation lens block. 

[0005] And these focal detection equipment is equipped with the housing (body of equipment) which attaches 
to one and holds an image pick-up lens, an image formation lens block, and the sensor circuit board so that such 
optical physical relationship may be secured, and is being directly fixed to this housing by adhesives and the 
spring member. 

[0006] In this example, the reflective section by the reflective mirror is prepared in the middle of the optical 
system for focal detection, and the housing is formed in the L character configuration according to side view 
according to this. 

[0007] In addition, as for a housing, in the focal detection equipment of these former, it is common to be 
fabricated with injection molding by the synthetic resin which added additives, such as a glass fiber. Moreover, 
the image formation lens block is fabricated with low hygroscopicity resin like polyolefine system resin and 
amorphous polyolefine system resin. 
[0008] 

[Problem(s) to be Solved by the Invention] In the above conventional focal detection equipments, since the 
configuration is complicated, as for a taking lens, or an image formation lens block and the housing which 
maintains optical physical relationship at predetermined spacing, and holds the sensor for image detection 
further, the mold goods by synthetic resin are used in many cases. 

[0009] However, as a molding material of the housing by such resin mold goods, since thermoplastic synthetic 

resin is used, the so-called coefficient of linear expansion of the thermal expansion in the effect by the 

temperature change, contraction, and an ingredient must fully be taken into consideration. 

[0010] For example, it is not avoided that the location of a lens and a sensor changes with thermal expansion, 

and the base length of a lens changes relatively to the base length in a sensor part, but the relative gap between 

the base length of a lens and the base length in a sensor part becomes the big cause of producing a detection 

error. 

[001 1] If especially the coefficient of linear expansion of the shaping components of synthetic resin results in 



the charge of an admixture further by the difference in combination of the glass fiber which is a difference and 
content ingredient of the lot of a molding material, it is difficult to always maintain the stable numeric value by 
the difference in a mixed ratio. Dispersion will be greatly made to the relative gap between the base length of a 
lens, and the base length in a sensor part, and it will become impossible for this reason, to take a correlation 
with temperature. 

[0012] Moreover, since distortion of the housing by the coefficient of linear expansion of the adhesives on 
which not the problem of only the coefficient of linear expansion of a housing and a sensor but both have been 
pasted up in fact since it is usually directly fixed by adhesives, and the stress which joins jointing, or a sensor is 
also added, big dispersion is made as for a case and a sensor to the relative gap between the base length of a 
lens, and the base length in a sensor part, and they pose a problem which promotes a focal detection error 
further. 

[0013] Moreover, by the difference in both coefficient of linear expansion, if excessive stress concentration 
occurs in jointing, adhesion peeling by the housing and the sensor may be caused. 

[0014] So, in this invention, by change of perimeter environments, such as temperature and humidity, even if 
the body of equipment expands and contracts, it aims at offering the focal detection equipment it was made not 
to centralize stress on jointing with a sensor member. 
[0015] 

[Means for Solving the Problem] In the focal detection equipment which consists of this inventions to the body 
of equipment by fixing the sensor member which detects punctate [ of optical system ] in order to attain the 
above-mentioned purpose Between the body of equipment, and a sensor member, adhesion etc. is mutually 
fixed together with the direction of an optical axis. And at least one holds a sensor member and two or more 
pars intermedia material by which at least one is fixed to the body of equipment by adhesion etc. is made to 
intervene. When coefficient of linear expansion of alphaPK and two or more of said pars intermedia material is 
set [ the coefficient of linear expansion of the body of equipment ] to alphaHl, alphaH2, -alphaHn for the 
coefficient of linear expansion of alphaB and a sensor member at order from the pars intermedia material by the 
side of said body of equipment, it is alphaB>alphaHl>=alphaH2>= It constitutes so that it may be set to 
>=alpha Hn>alpha PK. 

[0016] Namely, a sensor member is not directly fixed by adhesion etc. to the body of equipment. It fixes 
through two or more pars intermedia material with a bigger coefficient of linear expansion than a sensor 
member smaller [ coefficient of linear expansion ] than the body of equipment. By constituting so that it may 
change in the direction in which the stress concentration generated in a glue line etc. by the difference in 
coefficient of linear expansion is missing from two or more pars intermedia material and a sensor member, and 
is gradually eased from the body side of equipment Even if there is an environmental variation, while 
preventing adhesion peeling etc. and certainly fixing the sensor member to the body of equipment, it enables it 
to prevent a poor precision resulting from the deviation of the location of a sensor, or deformation. 
[0017] In addition, it becomes possible to perform easily the member for enabling justification to the body of 
equipment of this sensor member before immobilization of a sensor member [ as opposed to the body of 
equipment for at least one pars intermedia material ], then justification of a sensor, and it becomes possible to 
aim at improvement in the assembly nature of focal detection equipment. 

[0018] Furthermore, as the body of equipment is held down from an abbreviation optical-axis rectangular cross 
and at least one pars intermedia material may be fixed to the body of equipment by adhesion etc., deformation 
of the body of equipment at the time of an environmental variation may be suppressed by pars intermedia 
material with a coefficient of linear expansion smaller than the body of equipment, and you may make it the 
effect of deformation of the body of equipment be less than a sensor member. 
[0019] 

[Embodiment of the Invention] The configuration of the focal detection equipment which is the operation 
gestalt of this invention is shown in drawing 5 from drawing 1 . This focal detection equipment is carried in the 
optical instrument of a camera and others, and outputs the information for making focus doubling to 
photography or the candidate for observation perform automatically. 

[0020] In addition, the sectional view of focal detection equipment and drawing 3 of the sectional view in which 
especially drawing 1 showed the focal detection system of a camera, and drawing 2 are the decomposition 
perspective views of focal detection equipment. Moreover, drawing 4 is the sectional view (drawing of the C-C 
cross section in drawing 2 ) having shown the re-image formation lens block and the area sensor circumference 



in focal detection equipment, and drawing 5 is the enlarged drawing having shown the configuration of jointing 
to the body block of a re-image formation lens block. 

[0021] In these drawings, it is the lens mount for attaching the objective lens 1 whose 10 is a body of a camera 
and whose 1 1 is photography optical system. 

[0022] 12 is the main mirror arranged on the optical axis O of an objective lens 1, and reflects and leads the 
photographic subject flux of light which carried out incidence from the objective lens 1 to the finder 20 which is 
photographic subject observation optical system. In the center section of the main mirror, it has the transflective 
field for leading a part of photographic subject flux of light to the focal detection equipment arranged on the 
camera inferior surface of tongue. 

[0023] 13 is a submirror which leads the photographic subject flux of light which has been arranged aslant and 
penetrated the transflective field of the main mirror 12 on the optical axis O on the backside [ the main mirror 
12 ] to focal detection equipment. 

[0024] The image pick-up side in which the record medium (image sensors, such as a film or CCD) .with which 
14 records a photographic subject image is located, and 15 are paraxial-image formation sides [****/ the 
image pick-up side 14 by the submirror 13 ]. 

[0025] 20 is the body block (body of equipment said to a claim) as a case for holding the member which 
constitutes focal detection equipment. This body block 20 has the abbreviation core box configuration which 
was carrying out the abbreviation core box configuration as a whole, has front opening 20a which counters in 
more detail the area sensor 100 mentioned later, back opening 20b which counters the reflective mirror 30 
mentioned later, and upper part opening 20c which counters the arm top cover 115 mentioned later, and carried 
out opening in the three directions. 

[0026] Moreover, the arm 21 for attaching this body block 20 in the mirror box lower part of the body 10 of a 
camera on a screw is formed in the side attachment wall of right and left of the body block 20. 
[0027] In addition, with this operation gestalt, in order to prevent expansion and contraction according this body 
block 20 to temperature and humidity as much as possible, it is considering as the injection-molded product by 
heat-curing type composition resin, and it is that coefficient-of-linear-expansion alphaB. It is "1.5 - 3.6x10- 
5/degree C." 

[0028] 30 is a reflective mirror which reflects the photographic subject flux of light drawn by the submirror 13, 
and is later mentioned within the body block 20 and which is area sensor 100 and is drawn. This reflective 
mirror 30 has the reflector 31 which carried out the abbreviation octagon so that only the flux of light required 
for focal detection might be reflected. 

[0029] 34 is a mirror electrode holder and fixes the reflective mirror 30 to back opening 20b of the body block 
20. This mirror electrode holder 34 is formed in the abbreviation configuration for U characters by the metal 
plate of an iron system, adds the side attachment wall of the body block 20 to left and right laterals, and has the 
adhesion arm 34 for carrying out adhesion immobilization with the body block 20 while it has the receptacle 
side 33 by three dowels which receive the reflective mirror 30 in a rear face. 

[0030] The reflective mirror 30 is beforehand put on three receptacle sides 33 of the mirror electrode holder 32, 
and is pasted up on the mirror electrode holder 32. In this condition, the reflective mirror 30 is dashed and 
positioned to back opening 20b of the body block 20, and as the mirror electrode holder 32 adds the side 
attachment wall of the body block 20 by the adhesion arm 34, it carries out adhesion immobilization of this 
mirror electrode holder 32 at the body block 20. Thereby, the reflective mirror 30 is fixed to the body block 20. 
[0031] M 0.81xl0-5/degree C" and the coefficient of linear expansion of the body block 20 are because the 
reflective mirror 30 is formed with usual glass and this has a possibility that they may produce adhesion peeling 
by the stress concentration to jointing according to the difference in contraction in that the profile irregularity of 
the reflective mirror 30 gets worse by the temperature change **** etc. if they fixes the reflective mirror 30 to 
the body block 20 by adhesion etc. directly, since the coefficient of linear expansion differs. 
[0032] Therefore, the above problems are solved by attaching the reflective mirror 30 in the body block 20 
through the mirror electrode holder 32. 

[0033] Furthermore, expansion deformation of the body block 20 by temperature can also be held down by 
making it relation which adds the small body block 20 of Young's modulus with a large coefficient of linear 
expansion for the relation of the Young's modulus which is a physical-properties value showing the rigidity of . 
an ingredient with the mirror electrode holder 32 with large Young's modulus with a small coefficient of linear 
expansion. 



[0034] 40 is the mask member formed by metaled sheet metal, and is arranged near the reflector 31 of the 
reflective mirror 30. This mask member 40 is attached in the body block 20 in order to omit the harmful flux of 
light reflected by the ON light and the reflective mirror. 30 of an unnecessary beam of light among the 
photographic subject light drawn by the submirror 13. 

[0035] 50 is an infrared cut filter and only the flux of light of the wavelength region where the infrared radiation 
used as the factor which reduces the precision of the focal detection for an area sensor 100 mentioned later is 
removed, and aberration amendment by the objective lens 1 is fully carried out is the thing which was placed 
behind this filter 50 and extracts and it is made to reach 60, the re-image formation lens block 70, and an area 
sensor 100. 

[0036] This infrared cut filter 50 is formed of the glass or the optical plastic of sheet metal. And this infrared cut 
filter 50 is attached in the body block 20 by adhesion immobilization being carried out, inserting this filter 
holder 51 in the body block 20, and fixing to the filter holder 51 holding this infrared cut filter 50. 
[0037] 60 is a diaphragm which has opening which leads only the required flux of light to two pairs of light- 
receiving area established in the area sensor 100 mentioned later, and omits the unnecessary flux of light. This 
drawing 60 consists of metal or protection-from-light nature sheet metal made of resin, and has four openings 
60e, 60f, 60g, and 60h. Each opening is arranged so that the line which are the openings 60e and 60g of a pair 
and which is connected a core (optical axis), and the line which connects an openings [ of other pairs / 60f and 
60h ] core (optical axis) may intersect perpendicularly. With this operation gestalt, this drawing 60 is formed 
with the sheet metal alloy of an iron system, and that coefficient of linear expansion is "1.20xl0-5/degree C." 
[0038] 70 is a re-image formation lens block which extracts and has two pairs (a total of four) of convex lens 
sections corresponding to two pairs (a total of four) of openings 60e, 60f, 60g, and 60h of 60. This re-image 
formation lens block 70 is carrying out the plate configuration of an abbreviation rectangle, and two pairs of 
convex lenses 70e, 70f, 70g, and 70h single concave spherical-surface 70a which has a core on the optical axis 
O of the objective lens 1 deflected by the submirror 13 carried out [ convex lenses of each other ] eccentricity to 
flat-surface section 70c by the side of that injection side in the opposite direction again are formed in flat- 
surface section 70b by the side of that plane of incidence, respectively. 

[0039] In addition, the convex lenses [ of a pair / 70e and 70g ] baseline and the convex lenses [ of other pairs / 
70f and 70h ] baseline lie at right angles. 

[0040] Moreover, the core of concave spherical-surface 70a is arranged in the paraxial-image formation side 1 5 
of the objective lens 1 formed of the submirror 13, and two pairs of convex lenses 70e, 70f, 70g, and 70h are 
arranged so that these cores may extract and it may have spacing almost equal in each openings [ of 60 / 60e 
60f, 60g, and 60h ] near. 

[0041] With this operation gestalt, the glass lens fabricated by the glass molding method as a re-image 
formation lens 70 is used, and the coefficient of linear expansion has become "1.10xl0-5/degree C. M 
[0042] Therefore, coefficient of linear expansion is very smaller than the lens fabricated by the conventional 
plastic, and since most moisture absorption by humidity cannot be found, change of the lens profile irregularity 
of a temperature change or humidity and top-most- vertices spacing of two pairs of lenses and the effect of [ to a 
form status change form etc. ] are very small, and a stable precision can maintain. 
[0043] Moreover, the re-image formation lens block 70 can be made into a to some extent complicated 
configuration like plastic molding by fabricating by the glass molding method. 

[0044] Moreover, diaphragm 60 is adjusted by the adjustment tool so that the openings 60e and 60g of a pair 
and the convex lenses 70e and 70g of a pair which were mentioned above may face to flat-surface section 70b 
by the side of the plane of incidence in which concave spherical-surface 70a of the re-image formation lens 
block 70 is prepared, and the openings 60f and 60h of the pair of further others and the convex lenses 70f and 
70h of a pair may face. And after this adjustment, adhesion immobilization is carried out at the re-image 
formation lens block 70 because diaphragm 60 applies adhesives to that both-sides side 60b, and a mutual 
location precision is guaranteed. 

[0045] The quality of the material of drawing 60 is set up so that the coefficient of linear expansion " 1 .20x10- 
5/degree C" of this drawing 60 may approach the coefficient of linear expansion n 1.10xl0-5/degree C" of the 
re-image formation lens block 70. Thereby, when a temperature change arises, by the difference in coefficient 
of linear expansion, variation of convex lenses [ which were adjusted / in / it extracts and / 60 and the re-image 
formation lens block 70 / the above-mentioned openings 60e, 60f, 60g, and 60h and the convex lenses 70e, 70g, 
70f, and 70h ] physical relationship can be lessened extremely, and a stable precision can be acquired. 



[0046] The right-and-left positioning side 71 which extends in the optical axis and abbreviation parallel for 
positioning right and left (the optical-axis rectangular cross direction) to the body block 20 in the re-image 
formation lens block 70 in the both-sides surface part, It is arranged near this right-and-left positioning side 71, 
and when carrying out adhesion immobilization at the body block 20, the 1st body adhesion side 72 prolonged 
in an optical axis and abbreviation parallel and the optical axis, and the 2nd body adhesion side 73 prolonged in 
an abbreviation perpendicular where adhesives are applied are formed. 

[0047] Moreover, in the abbreviation center section of the body block 20, it has a fixed part for fixing the re- 
image formation lens block 70. 



